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DETAILED ACTION 

1 . This communication is in response to the Amendment filed 31 July 2007. 

2. Claims 8-16 and 19-24 are currently pending. In the Amendment filed 31 July 
2007, claims 9, 13, 21 and 24 are amended and claims 17 and 18 are canceled. This 
action is made Final. 

3. The rejections of claims 8, 9-1 1 and 17-24 as being anticipated by US Patent No 
6,018,524 to Turner et al and claims 12-16 as being unpatentable over US Patent No 
6,018,524 to Turner et al and further in view of US Patent No 6,735,600 to Andreev et al 
have been maintained. 

Information Disclosure Statement 

4. The information disclosure statement (IDS) submitted on 1 7 August 2007 was 
filed after the mailing date of the Office Action on 1 May 2007. The submission is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statements are being considered by the examiner. 

Claim Objections 

5. The objections to claims 9, 13, 18 and 24 are withdrawn as necessitated by 
amendment. 
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Claim Rejections - 35 USC §112 

6. The rejections of claims 21 and 24 under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention are withdrawn as necessitated by amendment. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 8, 9-11 and 19-24 are rejected under 35 U.S.C. 102(b) as being 
anticipated by US Patent No 6,018,524 to Turner et al (hereafter Turner). 

Referring to claim 8, Turner discloses a method for updating a forwarding 
database, comprising: 

forming a hierarchical tree structure of the forwarding database [forwarding table] 
by splitting N number of prefixes within the database into a number of sub-databases 
bounded by N/T and 2N/T+1 , wherein each sub-database has no more than T number 
of prefixes, with T being less than N (see column 2, lines 12-13; column 4, lines 50-56; 
Fig 6; and Fig 7); 

modifying the hierarchical tree structure in accordance with one or more update 
operations [insertion strategy] (see column 14, lines 42-43 and Fig 19); and 
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updating a portion of the forwarding database to reflect modifications made to the 
hierarchical tree structure, wherein the updated portion corresponds to only those sub- 
databases affected by the update operations [incremental algorithm done by doing the 
Insert algorithm for an individual prefix when a new prefix is added] (see column 17, line 
60 -column 18, line 34). 

Referring to claim 9, Turner discloses the method of claim 8, wherein said 
forming comprises, beginning with a most significant bit of the N number of prefixes, 
repeatedly splitting the N number of prefixes into a plurality of nodes extending between 
and including a root node and a plurality of leaf nodes, and wherein each of the plurality 
of leaf nodes corresponds to one of the sub-databases (see column 5, lines 41-62 and 
Fig 7). 

Referring to claim 10, Turner discloses the method of claim 9, wherein said 
modifying comprises performing the update operations on one or more of the plurality of 
leaf nodes, wherein the update operations are selected from a group comprising: adding 
[insertion] a new prefix to the forwarding database, deleting an existing prefix from the 
forwarding database and modifying an existing prefix in the forwarding database (see 
column 14, lines 42-43; column 17, line 60 - column 18, line 34 and Fig 19). 

Referring to claim 11, Turner discloses the method of claim 10, wherein said 
modifying comprises no further steps [no further steps are mentioned] (see column 14, 
lines 42-43; column 17, line 60 - column 18, line 34 and Fig 19). 

Referring to claim 19, Turner discloses a computer readable storage medium, 
comprising: 



Application/Control Number: 10/809,244 Page 5 

Art Unit: 2167 

a forwarding database comprising N number of prefixes split among a plurality of 
sub-databases, wherein each sub-database initially includes less than T number of 
prefixes, with T being less than N (see column 2, lines 12-13; column 4, lines 50-56; Fig 
6; and Fig 7); and 

an updating program that, when executed upon a processor: 

(1) modifies a hierarchical tree structure in accordance with one or more 
update operations [insertion strategy], wherein prior to execution of the updating 
program, the hierarchical tree structure included a number of branches extending 
from a root node to a plurality of leaf nodes, and wherein each of the plurality of 
leaf nodes corresponds to one of the plurality of sub-databases (see column 14, 
lines 42-43 and Fig 19); and 

(2) updates a portion of the forwarding database to reflect modifications 
made to the hierarchical tree structure, wherein the updated portion corresponds 
to only those sub-databases affected by the update operations [incremental 
algorithm done by doing the Insert algorithm for an individual prefix when a new 
prefix is added] (see column 17, line 60 - column 18, line 34). 

Referring to claim 20, Turner discloses the computer readable storage medium 
of claim 19, wherein the computer readable storage medium is directly coupled to, or 
incorporated within, the processor, and wherein at least a portion of the sub-database at 
each leaf nodes is contained within respective portions of the computer readable 
storage medium (see column 15, lines 60-62; column 16, lines 1-10 and Fig 14). 
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Referring to claim 21, Turner discloses the computer readable storage medium 
of claim 20, wherein the computer readable storage medium comprises random access 
memory (see column 15, lines 60-62; column 16, lines 1-10 and Fig 14). 

Referring to claim 22, Turner discloses the computer readable storage medium 
of claim 20, wherein the updating program is stored within the computer readable 
storage medium, along with the forwarding database, or within a memory structure 
indirectly coupled to the processor (see column 15, lines 60-62; column 16, lines 1-10 
and Fig 14). 

Referring to claim 23, Turner discloses the computer readable storage medium 
of claim 22, wherein a copy of the forwarding database is stored within the memory 
structure (see column 7, line 44). 

Referring to claim 24, Turner discloses the computer readable storage medium 
of claim 20, wherein, the memory structure comprises one or more of a random access 
memory, a content-addressable memory, or a network search engine (NSE) (see 
column 5, lines 18-31). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
.invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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8. Claims 12-16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US Patent No 6,018,524 to Turner et al as applied to claim 10 above, and 
further in view of US Patent No 6,735,600 to Andreev et al (hereafter Andreev). 

Referring to claim 12, Turner discloses modifying the tree structure, however, 
Turner fails to explicitly disclose the further limitations of splitting a leaf node or merging 
a leaf node. Andreev discloses modifying a tree structure by inserting and deleting 
entries (see abstract and column 3, lines 43-52), including the further limitation wherein 
said modifying further comprises one or more of the following steps: 

splitting a leaf node, which has been modified to include more than T number of 
prefixes, into at least one additional pair of leaf nodes, each having less than T number 
of prefixes (see column 3, lines 52-58); and 

merging a leaf node, which has been modified or split to include fewer than a 
minimum number of prefixes, with a parent node arranged closer to the root node than 
the leaf node having fewer than the minimum number of prefixes (see column 3, lines 
59-65) in order to decrease the time it takes to update a tree during insertion or deletion. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to utilize the steps of splitting and merging the nodes of the tree structure as 
disclosed by Andreev to modify the tree structure if Turner. One would have been 
motivated to do so in order to decrease the time it takes to update a tree during 
insertion or deletion since lookup procedures are a major source of bottlenecks in high- 
performance routers (see Andreev: column 1 , lines 25-30). 
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Referring to claim 13, the combination of Turner and Andreev (hereafter 
Turner/Andreev) discloses the method of claim 12, wherein said merging is performed 
only if: 

the total number of nodes in the hierarchical tree structure is equal to or greater 
than 2N/T+1; or 

the total number of nodes in the hierarchical tree structure falls within a 
predetermined range of values immediately preceding or encompassing the value 
represented by 2N/T+1 ; or 

a predetermined time period has passed, in which no merging was performed 
(see column 3, lines 54-58; column 4, lines 37-52; and column 7, line 28 - column 8, 
line 7). 

Referring to claim 14, Turner/Andreev discloses the method of claim 13, 
wherein said merging further comprises repeatedly merging the leaf node and the 
parent node up towards the root node, if the number of prefixes within the leaf node, the 
parent node and any subsequently merged parent nodes remains less than the 
minimum number of prefixes (see column 7, lines 28 - column 8, line 7). 

Referring to claim 15, Turner/Andreev discloses the method of claim 12, 
wherein said merging is performed only if no other node exists below the parent node 
that can be paired with the leaf node, such that the combined number of prefixes within 
the leaf node and the other node is greater than T (see column 3, lines 54-58; column 4, 
lines 37-52; and column 7, line 28 - column 8, line 7). 
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Referring to claim 16, Turner/And reev discloses the method of claim 15, 
wherein, said merging is performed no more than one time (see column 3, lines 54-58; 
column 4, lines 37-52; and column 7, line 28 - column 8, line 7). 

Response to Arguments 

9. Applicant's arguments filed in regards to the prior art rejections have been fully 
considered but they are not persuasive. 

Referring to applicants' arguments on pages 6-7 of the Remarks regarding claim 
1 , the applicants state: Turner fails to disclose or suggest the above recited limitation of 
Claim 8. Turner discloses an algorithm for building a database of tables whenever a 
new prefix is added or deleted (Turner, col. 17, lines 60-64). However, in contrast to 
Applicant's Claim 8, Turner discloses that the algorithm "processes the whole database 
whenever a new prefix is added or deleted" (Turner, col. 18, lines 24-25). 

The examiner agrees that Turner states that "the algorithm just described 
processes the whole database whenever a new prefix is added or deleted." However, 
as stated in the rejection, Turner goes on to state that "A more incremental algorithm 
can be done by doing the Insert algorithm for an individual prefix when a new prefix is 
added. However, adding the new prefix changes the bmp values of all markers in the 
subtrie rooted at the new prefix (Turner, col. 17, lines 25-29)." The incremental update 
inserts the individual prefix. After the new prefix is inserted, the bmp values of all 
markers in the subtrie rooted at the new prefix change. Therefore, the step of updating 
the values is considered to represent updating a portion since only the bmp values 
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located below the new prefix change. Also, the subtrie of Turner is considered to 
represent the claimed sub-database. 

10. Since claims 9-1 1 depend from claim 8 and therefore fail to distinguish over the 
cited reference for at least the same reason as Claim 8. 

11. As discussed above with respect to claim 8, Turner discloses an updating 
program that "updates a portion of the forwarding database ... wherein the updated 
portion corresponds to only those sub-databases affected by the update operations." 
Accordingly, Claim 19 is anticipated by Turner. 

12. Since claims 20-24 depend from claim 19 and therefore fail to distinguish over 
the cited reference for at least the same reason as Claim 19. 

1 3. Since claims 12-16 depend from claim 8 and therefore fail to distinguish over the 
cited reference for at least the same reason as Claim 8. 
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Conclusion 

14. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kimberly Lovel whose telephone number is (571) 272- 
2750. The examiner can normally be reached on 8:00 - 4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Cottingham can be reached on (571) 272-7079. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571 -272-1 000. 

Kimberly Lovel 
Examiner 
Art Unit 2167 

12 October 2007 
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